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The present invention relates to an optical fiber 
having a large positive dispersion in a 
wavelength band of 1.55 mu m in order to 
compensate for a negative dispersion inherent in 
an NZ-DSF in the wavelength band of 1.55 mu 
m. This optical fiber comprises a depressed 
cladding structure constituted by a core region; 
an inner cladding, disposed at the outer periphery 
of the core region, having a lower refractive 
index; and an outer cladding having a higher 
refractive index. In this optical fiber, the relative 
refractive index difference of the core region with 
respect to the outer cladding is at least 0.30 % 
but not greater than 0.50 %, and the relative 
refractive index difference of the inner cladding 
with respect to the outer cladding is at least -0.50 
% but not greater than -0.02 %. Also, the optical 
fiber has a dispersion greater than 18ps/nm/km 
at a wavelength of 1 .55 mu m, and an effective 
croos-sectional area Aeff of at least 70 mu m<2> 
at the wavelength of 1.55 mu m. 
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, 0. 5 0%O*»*l:fc(J537g2 a i*4 1. 5 5 ^ m I: fcMt 5 » ft « © 
B«S:/Tt^77tt)6o * . C 1 tt , IS6 0mmt't^nf;:H:glt 
44*20 km(D*77>f/<©a*l|tt» (iftftl. 5 5 m m ) ri* 0 . OldB 
/kmi/i§37l2 a t & * 1 . 5 5 /i m I: It 5 ^ ft (| (D BSffi $: * t ^ 7 7 
"C fc £ 0 $ e> IC , wHb[l!2~{ll5ICtt x * y h*7ft*Xc* l . 5/xm x 1 



( 11 ) #^2 002-532745 

. 6 Mmtft5#i^©37g2 a iitftl. 5 5 /z m IC *5 It 5 ^ » I O H # % 

* -T * # 7 7 * ^^irffiaA.ff^WOMm 2 , 8 0 /i m 2 , 9 0^m 2 t^^^-^ 
^03712 a fcifill. 5 5 m mCfcMt5»IR«OB«t*t#^77*/T$ 
ftt^i, ft *5 % # * Ft7i«l2c « , ft£as#5m<05t:7r>f'<O»'&fc:rt: 
1. 6 0 m mggttfFUtl, ^ ^ IC f ^ 3fe 7 7 ^ ^ O »^ li 1 . 7 0 m m 

a* 4 _-C ff Jf? $ ft 5 j# a* fc S , g fc , Hl2^B15^joC0fe co |c j a * jy„hj*L.Z_ _ 

8*ic ^ 1 . 6Mm«T.^^»T®?lA, f f^7 0Mm 2 £*--fc . ^o|g6 Om 
mtt^tlfc:t(c:gBt5iS2 0km(O3t77'f^^»*iiiD^ ( ft ft 1 . 
55^m) ^0. OldB/k m &, Tti^Ki^ffJ L^ffili L T ^ J tl t 

[ 0 0 2 5 ] 

0 KM ? 7 y K 1 3 0 lc*ft5 rtflj^ 7 y K 1 2 0 <Q Jt ffl #f 

* S£ A ■ ^ - 0 . 0 3 % 6 * 7 r 4 '< <0 m & s ^751^1 1 0W^g2 a ^ 
m 8 . 3 ju m » ± T fc ^ tf , jfi ft 1 . 5 5 M m (I jo It 6 »S f^fi 1 8 p s/nm 

, tt ft 1 . 5 5 /x mlC*5lt 2 0 p s / n m / k m B ± t ft 0 # S . 4 

, ^ 7 I « 1 1 0 CO ^ f 2 a ^ ^ 1 2 . 5 m m fc tl ff , iS ft 1 . 5 5 ju m \Z. 

*5 Jt S » tfc » 2 1. 3 p s/nm/kmS«*-e*#<-*-5ni:^T?#ao 

[ 0 0 2 6 ] 

d 3 JpJ m L T , ^1^7 y K 1 3 0IC^t5^li^ 7 y K 1 2 0 O it Jffl.trf 

* A _ - 0 , 0 9%tfc5*77^/<OS§, =T««110<Z>^S2a^ 
» 8 . 3 m mHl-CJbJltf, 8*1. 5 5|tmKj3lt5»Kfi»l 8 p s/nm 
/ k m ^ ± ^ ft HI 5 0 37S«1 1 0O^g2 a^»9. 1 /i m »i t * tl li 
. tt ft 1 . 5 5 ral:filt5d*tt»2 0 p s / n m / k mHi i 4 0 # 5. 4 
fc * ^7|*1 1 0(7)^12 a^ai 2. .5 /i m <D <b # Id . & ft 1 . 5 5/imlC 
*5 It 5 » ft ft » 2 1 . 7 p s/nm/kmiI4-e*f < t5:i*t'* 5, 

[ 0 0 2 7 ] 

4 fc . S 4 « » t 5 i: s ^11^7 7 Kl 3 0l:»t^ffl^7'; Kl 2 0 

«)ttBJr*l8 A - O . 2 0%t*fc?)^77^/^i^, ^7i«l 1 00^ 
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S 2 a # ft 9 . 5 vl m W ± T* fo ft fi . ft ft 1 . 5 5 m m C It 5 ^ ft li» 2 0 . 

8 p s/nm/kmKiirftOWa. * fc N = 7 fS tjfc 1 1 0 tf> fl* S 2 a *S ft 1 2 

. 8Mm-Ciblxtf^ 8*1. 5 5 /zm|:i6lt5»»ii»2 2. 3 p s / n m / k 

[ 0 0 2 8 ] 

. i5^?>»l»flT, *J*A.? 3 0 Jfc J!. ^.jill.O 

<£>itJBJfr*^iA~id$-0. 4 5 0 /o-e$)5 3t 7 7 37S« 1 1 0 CD 

S 2 a ^ ft i o . 5 ^ m«±T*fetltf, ft ft 1 . 5 5 m m I: fc It 5 »lt lift 2 3 
. 2ps/nm/kmW-bi^ t 9#5 0 * fc . 37««1 1 0©*H2 a#fil 
3. 0 M-mtfctltf , 1 . 5 5 /i ml:»lt5»IRttft 2 3. 5 p s / n m / 

[ 0 0 2 9 ] 

Ki«B2-H5^&^^SJ:5l:, 7 y F 1 3 OtStSrt*^ 73/ 

Kl 2 0©JtUff*«A-*/h* < ( *6 *t « Sr * t < ) tiiilctO, * y h 

[ 0 0 3 0 ] 

& N % 1 ^ js #j \z. « 5 3fc 7 7- 0 60 a ffl W tc o v> r ift W -t 5 „ 

[ 0 0 3 1 ] 

' * "f . B HfflWfcff53fe77^^ 1 0 Oli, Ml ( a ) |c^$jx^»rS«ig 

(Hi (b) IC/TShfcfflSf*7 p D7 7-<^*ix., ^7f*l 1 0(O^g2 
a N ffl ^ 7 7 K 1 2 0 ^ f 2 b , #HI^ 5 ;/ Kl 3 0 I: # t 5 = 7 « ^ 1 1 
0 (OltiJf ¥i A ' , ft-M ? =7 v Kl 3 O IC M t S ^ W ^ 7 7 Kl 2 0 tf> Jfc S #r 
? M A " ti W T J; 9 l£ S& 5e £ tit i/^ 5 o 
[ 0 0 3 2 ] 

2 a ( ju m ) : 9.0 

2b(jum) : 3 6.0 

A ' ( % ) . : 0.35 

A ( % ) : - 0 . 0 3 

&±<D £ 5ICg:ff^ixfc^lSffl0iJ|C#67t^T-r/<(i> K ft 1 . 5 5 » m <D 
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[ 0 0 3 3 ] 

#{&fc(ps/nm/km) : 18.7 

gl$]|^®;»A,rr(/im 2 ) : 80.5 

^S^^n-~37°(p S /nm 2 /km) : 0.058 

A™™J^&JXfZ:A .# .9.M^Ji-^l-d „B./ k .mJL _:. Q„, _ ... 2 _Q _ 8. ... . , 

^S^e-K^S§:PMD(ps-km- I/2 ) : 0. 14 

ft *s % :o8iiffl«Kff{ft7 7^^2mft-eo#!/ Ft7if*lt 1. 2 

5 m m T *> 5 . * fc , ±Efii8a*l4, jfc77^ ^♦JKOfiSa*^ 6 0 

rri m -C ft *f h ti 1t ^ t tcjeB1-5»5te*«iffl#0^8t-Cfc5 0 
[ 0 0 3 4 ] 

fe: , toIJf*7'o77'<^tBi (b) l:/7*tifcISr*7 p o77>f^tH« 
O » Hfc «r * 1" 5 o ^ L T , :^§2lffl«3J(0 3t77^^li, HTO± 54»Si: . 

[ 0 0 3 5 ] 

2 a ( fi m ) : 10.5 

2 b ( v. m ) : 4 2.0 

A * ( % ) 0.35 
A ' ( % ) : - 0 . 0 3 

B±Oi jCRH-JixfcJB 2iffl«t«S*77^ ^<li, it* 1 . 5 5 /i 
ft 3# <b L T , HToj:5ft)tf#tt^tt5 0 
[ 0 0 3 6 ] 

#tfc(ps/nm/km) : 20.4 

^^Wffi«A,rr(/im 2 ) : 93.2 

#ffc*n-;/(ps/nm 3 /kni) 0.060 
IS6 0mral:llf ttlfct^giSa* (dB/km) : 0. 204 
<l^^e-K^^PMD(ps-km* l/2 ) 0.12 
ft jo , wO«2iffl«t«5*77^^W2mft'CO*5'h*7*ftlJl. 4 
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5 * m -C £> 5 0 * % ± E aiH jfe tt , 3t:77^/<*3£^e^jf^<!r. tl 6 0 
mm-eilfbjxfcri !CiBHt5a**llD»«)*ft-ejS)5. 
[ 0 0 3 7 ] 

[ 0 0 3 8 ] 

2 .a_ m. ) __ : 1_ 0 _._,_5 „. ._ _ , 

2 b ( n m ) : 4 6.0 

A * ( % ) 0 . 3 5 

A " ( % ) : - 0 . 0 3 

K±o±5^Kff$ixfc^3i8fflffJfc«53fe7r>f^«x»*l. 5 5 ^ m <?} 
[ 0 0 3 9 ] 

» ( p- s / n m / k m ) : 2 1 . 0 

taSrlll A f ff ( M 'm 2 ) : 103. 0- 

ftWt ^ v — y° ( p s / n m 2 / k m ) : 0.061 

SS6 0mmCSlff:^(?)6^S* (dB/km) 0. 20 2 

fiR^e - K^t PMD ( p s • k m* ,/2 ) : 0. 12 

9 M m 1? £ 0 * fc , ± ffi 45 i£ « ffc , *7 7>f /<**OfiiSa*i: % a: H 6 0 

[0 0 4 0] 

[ 0 0 4 1] 

2 a ( m m ) : 10.0 

2 b ( /i m ) : 4 0.0 

A * ( % ) : 0.31 

A ' ( % ) : - 0 . 0 3 

& ± <o x ? \z wi n z ti tz m 4 m m m \z & & ft 7 7 j s< & ^ & m i . ss^mo 
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[ 0 0 4 2 ] 

#tfc(ps/nm/km) : 1 9 . 6 

■ IiiiiA cff (m m 2 ) . : 98.0 

tfc a — ^(ps/nm'/km) 0.060 

SS6 OmmCftlf fct t^fiSp ( d B /_k m ) : 0. 2 0 4 

{IK^-K^^PMD(ps-km' ,/2 ) : 0. 12 

1 m m -e *> S o * fc , ±E6iSa*H:s- * 7 7 -< ^* *0 giS** i , itt @ 6 0 
m m T * if jX t r £ jg H -T 3 S 5*c if *D # ^ * if "C fc 5 , 
[ 0 0 4 3 ] 

*5l«WI^«S*7 7^^li, 121 (a) fc*SttfcWrffi«3tSr*"*-Si:i 

> HI 6 (a) (C^$^AcSt?f*^ > ci^ r ^yl/l6 0*^'-r5o S Jff * :7" ^ 7 

r^H 60©««3)»&t»3J»5J;5l:, r. o % 5 a A3 "0»J tt % =* T « Jft 1 1 0 
& + mm 1: 9 1> < \£ /v1£j»1JZT*1b 9 s * fc , =T**110OWtt## 
fi^/c«tt M ^93/Kl2 0« — #T/fc»«t) -c fc 5 o ftfe\ r. <z> 

Slff$7 P D77^^1 6 OOtlilt, H]l (a) *_pftLfc»ofc = T*«ll 
0©tf»ifHl:»ltiIft(rB±©«-aiffil:ftS Ltv^S, L fc # o T , S #t ^ 
/n7 7^H 6 0l;fc^t, S«l 6 ltt^Tfittl 1 0 ( K g 2 a ) cO^L 
-h<0#-«Bffi^*5^SJBiff*, ffl *£ 1 6 2 ttrtfl!^ 7 y K 1 2 0 ( ft S 2 b ) (75 ft 
L JL(7)#Sffil^ felt 5SSf¥, ffi * 1 6 3 tt ^ WJ ^ 9 v K 1 3 0 co§L 

* 9 7 K 1 3 0 C>?tt5 « 1 1 0(Z)ltItff$iA'ij:, tt ^ ffifl £ 7 7 K <D 

i*r*n J iR37S«i 1 oco ^tft^n,fcj;9-^;ib;ft, ^fll^ 7 y K 1 
3 0fc»tSrt«^77Kl 2 0WltlJf*iA tt , K tt'l * 7 y K tf> /ffi tf * 
n > k iZftM ? 7 V K 1 2 0<OfM^JffifJr*n 2 fcJ:9^;t<b*l5o 
[0 0 4 4] 

1^ 5 o 
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[ 0 0 4 5] 

2 a ( fjL m ) : 10.0 

2b(Axm) : 4 5 . 4 

A * ( % ) : 0.34 

A " ( %.) : - 0 . 0 3 

MAP* J J? £ *L* Jt- £JI 3. IJM«l*. :7 .Z.f / Ji^v RfJ.^15^mO 
' if » £ LT, J^T^J: 5ft**«rtt**i-5. 
[0 0 4 6 ] 

#tfc(ps/nm/km)- : 19.5 

I?J»T®aA ( f f ( M m 2 ) : 10 5.0 

^t^D-y (p s/nm7km) : 0.062 

116 OmmKifffcttoeaa* (dB/km) : 0..19 8 

{l^^e — K^t^PMD(ps-km- 1/2 ) : 0. 13 

2 M m -e *> 5 . * fc N ± is & m m * f* , jt77^^**©eisa*i:, if e o 

m m X* ft If tt fc - £ I: 6B t 5 Jn»©^ft t fc 5 0 

[ 0 0 4 7 ] 

* fc , . SS 6 * JH *JW: . mi (a) £ titzWrmmm* tit z- Z> t k h ^ , me 

(b) (C^ $ ti/c J: 5 ^®llf ^^n 7 ryf ;H 7 0 ^r^f ^ 0 tf> SI 6 » ffl #J f4 

, *e > y # o =i r «g « 1 1 o i fs nsjovy ^orti^ 7 y k 1 2 ost/^i 

^ 7 V K 1 3 O^f itl^o SW^yn^r^/Wl 7 0 <£> fll M 14 , Hi (a) 

iti^c u fc a* o t , siff^^^^T-r A-.i 7 o iciov^t, ® 1 7 1 14 =■ r 

1 1 0 ( ^ S 2. a ) <0*L±0«-©{i^*5(t-5®tff*, i « 1 7 2 H « ^ 

7 v K 1 2 0 (^^2 b)'<75»L±tO«-gB{iJc:*5Jt5HW*, ffi « 1 7 3 (4 ^ ft« 

^ 7 s> K 1 3 0^aL±O#^{itc^lt5^*f^4r ; etb'?ix^LT^5o 

[ 0 0 4 8 ] 

I«)i5 4*6lifl!lt«53t77-<^f4, £ilT<oKSlc:S<5^TSftStiT 
^5, 
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[ 0 0 4 9] 

2 a ( fi m ) : 11.6 

2 b ( n m ) : 4 6.4 

A ' ( % ) : 0.31 

A * ( % ) : - 0 . 0 5 

K .9 ± 5 ^ K ft, fc_JB_6 ffi JB «. £ « 7„z. y< 12 . jgE A .1 .. _. .5 5 _fi^m£>_ . 

[ 0 0 5 0] 

#»(ps/nm/-km) : 20.5 

ll^£fr®«A cr r(/im 2 ) : 99 

^tfc^n-^Cps/nm'/km) : 0.060 

116 Omml:ftlff:i:§^eSfi* (dB/km) : 0. 172 
— K^S§:PMD(ps-km' ,/2 ) : 0. 08 

ta *3 , :©»5lfflfli:ffi5 3t7 7^^©2mft.1?0* y Ft7ftftli 1 . 5 
0/xm7?fc5 o * fc , ±fSe^*^(^, 7fe77-Y^**<Og^a*i:, SH6 0 
m m "C ft \f h ft 1t r t \C jg H i" 5 ft jfc if *Q # CO ft T? fe 5 o 
[ 0 0 5 1] 

^rOte, i*^)*ft : t*7 7^/<*aftfc5VMj:Sff It, -£cQlt^tt£f¥{ffi 
L fc 4: £ % . 3 1^1111^1(^5*77^^1^^ jft * 1 . 5 

««©»8t2a ^m) b , ftl ^ 7 7 Kg« W^g ^ 2 b ( ¥ fit : 

M m) fc L fc <t # IC. 2. 0^2b/2aS6. 0ftai»«^£«fci-C0as«FiS 

tfcs:t t^^ofc, £ tz . d o m i * m m iz & z> * ^ r -< ^ -c is , a a 6 o 

mmt'^-f /UttlCtl/^c § <DSS 1 . 5 5"m mlCfclt 5fiSft* ( 3t 7 7 ^ 
**oeai«*i:tt*f^J:4»^it»l»i:<O'&W-)^0. 2l5dB/km«T 
t49, i 9 » 4 L V* % ffl M -C tt , * * 1 . 5 5Mml:*lt5*77^^**W 
es«*i5 0. i80dB/kmJ^Ti/^:Hilit^f: c Hi:, 

K§ #J 5*77^^KiJia, 8* 1 . 5 5 m ml^lt^fiS^ - K5)»^0 

. 25ps * km l/J HTtft5:it*St*fc. 



( 18 ) ftm 2002-532745 

[ 0 0 5 2 ] 
[ 0 0 5 3 ] 

* *_"t Z..Zy*>J> _>... ?J?JLS*. . _#_>lh — .? .-f J<_ JS.£ . ft .fc.*.Z jt 

^^**»t5i»0, §I3S<9 5I^ (mm/^) £3l3I9»ft (GPa) £ CO R 
€6 £ ^ L , V 7 y G 5 0 Ott^-^yn-r^f ^^^18**1X^4^*77^^ 

31 319 3* Jg (mm/#) <b §1 3f 9 $S it (GPa) 4: O BB « Sr 
^tt^S 0 ^yc s ^-^y 3 -T>fy^^l$ti/c*7 7^^^S^flfN^ 
1 5 0?rgi5C0{«:^L, # — ^ > n — ^ y / d> Jfi tt T ^ 4 )t 7 7 >f ^ O 
t?StN(j: 2 SSStfco t Q 4 *5 * %7 T 4 ^ftfaffi't Z> t % (D&mfam. ( 



GPa) (4, KTO±5^»3t7r-f^S:5iai5 5l»9 
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( N 4- 1 ) m \c Z> ^ b $v b tiT is V s T 5£ * co 


N 




W * # » * 






[ 0 0 5 4 ] 
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SkKSix^^^T-r^^fiSseffis ^ ^ (r ^ 0 < 9 L 
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^ & 














[ 0 0 5 5 ] 












± <£> J: 5 K % 1 Hte««ii:i53t77^^fi, 
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5 5 /i m 8 fi 






V^T**4iE^»«S:*i-5<7>T, 1. 5 5 M m ft S ^ 
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<K ft ft 1 . 5 5 jttmCSItifigajfetf/JxS < , ^o»*l. 5 5 m m IC fc It 5 
fi ft — K # tt /h £ 0> , tya-zHtKiLt^S, 
[ 0 0 5 6 ] 

( ft 2 n us m ) 

tt , »2j||(S«fc«5*7T^^OW8B«l3fcft«i-H-C*9, 18 (b) tt , H 
8 (a) IC ,T $ tl )fe 7 7 ^ W S if $ y n 7 r /V t fo ^ o ^ <D % 2 II #J |£ 
«5*7-r-f^ 2 0 0tt, Bfft**te»oT#tJt, Jffl« : *n I S:*ri-S=iT««2 
10t. R37ffl«2 1 0O^SI:Slte)jXfc««tt)'oT, B iFf * n a ( < n , 
) S:tt5*t5^7y K«« 2 2 0 tSritS, Lfc^ot, # «B « 2 1 0 , 
2 2 0 tf- 5 ffi tff * o *: /h BB « tt , n . > n 2 t? £> 5 o *s , r <D m 1 % M m \z 
#5*77^^ 2 0 0 CO ^ m fit x = ^ tfc I- tl Z> r t Ic J; •> ^ 5? a. — /Mfc 
Stufc|RO«ISf*:a*flejfcBSibi-5fcii>. * — # ^ = — v ^ 2 3 o *s R It b 

[ 0 0 5 7 ] 

18 (b) lC^^n/c^Jff*'7 P n^ r ^^ 2 5 0co^|#{i N H 8 (a) * <7> *ft 
L Id » o fc , 3 7fi«2 l 0^*tHl:*fL-CiilftKBlo*ffiffil:aS Lt 
L # o T * H 8 (b) C0j^tff*7 P n77^^2 5 OC^V^t, fiS 2 5 
1 (i^7t^2 1 0C0^L±O#95ffi^*Dtt5SSf^, «1« 2 5 2 tt * 7 5/ K « 
^ 2 2 0(Oj»L±o^fflffi*c^it^ffli^*Sr-tix-Pix^U-T^^5o 
[ 0 0 5 8 ] 

:Oi9<(:Sfrl7 , n7 7'(^ 2 5 0 ^^t^*7 7^f^ 2 0 0ll, ~> !J # £ 
- * £ L tz is > ? ^ - K 3t 7 r -Y '< *> o T , M X. f£ , 3 T ffl ST 2 1 0 G 
e^i^SAD^ti5ltlcJ:^HpI^t'fo5o 4 . ^ 7il 2 1 0 y 
# £ L , ^ 9 y K « « 2 2 0lcF5c*^»ftlSn5ltlc:<):oTfcliaprBgt'* 
5o * *3 , 118 (a) Stf|8 (b) C^o^t , 2afj:^7ii-S2 10^^g^ 
^L, A ' li ^ 7 y K ® J£ 2 2 0 C^f5^7i^2 1 0 0ltl{fr?i?:^t 0 
[ 0 0 5 9 ] 
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^ L T s rOl2Hl«i|(Cl5 3t7 7^^ 2 0 0 {: ^ t , ^77 K««2 2 
0l:»t5 = 7««2 1 0©ttIJf*f A* (•= ( n . - n , ) / n 2 ) fi 0 . 3% 
« ± 0 . 5%KTtfc^ SSl. 5 5 /z m[Cio(t 2 0 p s/nm/k 

m«i:tfc^ tt ft 1 . 5 5 Mml:io(t^a»riaii7 0/im 3 l^lT'fc^ 
^7i« 2 1 0 9 . 5Mm^±12. 0 » m SJLT & Z * 

[.0..0.6 0j.„ .. . 

8 9 14, I2|ilfegijic«53fc7 7^^<7)37f^2 1 0 CD ^ @ 2 a 

5 5 Mmi:l8it5»KioH«t:*t^7 7 , Cfc5, 4fc\ :oil:fc^t, G 
100, G 2 0 0 . G 3 0 Oli, ^ 7 y KI« 2 2 0 l:»t 5 = 7*« 2 1 0 W 
it B #f * H A * *S 0 . 3 0%, 0 . 40%. 0 . 5 0 % <D # » K *> # 5 =i T @ 
2 a t & ft 1 . 5 5 /* mttilt 5»»«©B«fc*t^5 7t?*)5 a * fc , CI 
fit , 116 0 mmtt^tlfcr fclCfiBtit* 2 0 kmCD7fc:7 T ^/<<7}£i£;.ti 
*D 55- ( ft * 1 . 5 5 M m ) 2>S 0 . 0 1dB/kmi:ft5=iTS2a£:i£ftl. 5 
5 m mtfcMt5»ftfiOffl#.S:/Tt^7 7 tS)5. ^C, : O i 9 C , # y 

5/im, 1. 6£im<t^£^^^0=*T^2a<*:#£ftl. 
5 5 ii ml:*Jlt5»«H©"R«S:/7t#i/7 7, H S* Wr S IS A . , f ^ 7 0 » m 2 % 
8 0 m m 2 . 90/im 2 i:^^#^ 37g2a^jjtf 1. 5 5 m I: *5 It 5 ^ 

»«OHfiSr/Tt#^7 7^SSiit^5 0 *5 . * 7 ht7iSf A c tt, li 
iS»5mO*77^^0i*i:ttl. 6 0 /imilltrFSJti, £ b fc: ft # 
77^f^^i^l:i4l . 7 0 M m "g JS"eflP§Sji5i^^*5, * ft: , 0 9 |C 
tt, * y h*7«*U * 1 . 6 /iml^T, i^ii8A f rr^7 0 Mm 2 ai, 
Jft ft 1 . 5 5 ju m IC jo It ^ ^ ft ^ 2 0 p s/nm/km^±, ^olie Omm 
t*^jxit:i:l:eBt5iS2 0 km(03t7 7^^^a**a» ( « ft 1 . 5 
5 M m) ^0. 0 1 d B/kmHTi4 5Bii 5 ff* L^ftlt LT^Jtlt^ 

[ 0 0 6 1 ] 

El 9 ?) W Br L T \ a7g«2 1 0 © 2 a 9 . 5 // m B 1 t' fc illf , 

ft ft 1 . 5 S/imCiolt^illiJ^ 0 p s/nm/km«ii:/j:!)}!5 0 * ft: 

. 37g«2 1 0©*H2 a 1 2. 0 M mtfetllf, JK ft 1 - 5 5 ^ mCfe 



( 21 ) %f$t2 002-532745 

5 # Sfc f* #J 2 0. 7 p s/nm/kma**-C*:*<-r5wi:^-e^5 Q 
[0 0 6 2 ] 
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